Extra-axonal diffusion in the rabbit optic system: a caution in axonal transport studies.
The hazards of using optic nerve (as opposed to optic tract and more distal components of the optic system) to study axonal transport were highlighted by observing the fate of [14C]serine and [3H]glycerol injected into the rabbit eye. Despite prior blockage of axonal transport with colchicine, appreciable radioactivity rapidly appeared in the optic nerve adjacent to the injected eye. Radioactivity decreased exponentially along the entire optic chiasm. Counts were distributed among the lipid, protein, and acid-soluble fractions. Separation of optic nerve lipids revealed appreciable labeling of most lipid classes including those characteristic of myelin; a markedly different labeling pattern was observed for axonally transported lipids. The data are consistent with a mechanism involving extra-axonal diffusion of precursor into the surrounding glia followed by incorporation into lipids and proteins of those cells and ultimately myelin. The phenomenon is discussed in relation to possible errors that were made in interpreting earlier experiments.